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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method for a semiconductor provided with a clean resist 
pattern with a superior pattern shape for exceeding the 
limit, although micronization is limited by a wavelength in 
the formation of the resist pattern through exposure. 
SOLUTION: In this manufacturing method, a first resist 
pattern la, containing a material for generating acid by 
the exposure, is covered with second resist 2 containing 
resin which is soluble in an organic solvent to be bridge 
by the acid. Then, by forming a bridge layer 4 In the first 
resist pattem la by the exposure and perfomiing 
development by the organic solvent, a second resist 
pattern 2a which is thicker than the first resist pattern la 
is formed. 
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J[E^^a;-rB2<7)^yxht:?^^-r^XSi:. SO^*^ 

ly'jx h^mm^izmmm^ms^-ti^Jimt , ±ibi^ i 

^mmm^zwmtimmmii j; t^mo#ftTfi 

[itAi<ii2] |gl<7)^-i^■x^.'^°^'->'±^^lg2co^->>■ 

xb^ffM-f-^iut;. micD)yi^xvj^9-y^m^ 
^hzh ^'mmh ^^li^ii 1 t<zimco'=mwmm.<^m 

m 2 izimco^mi^mmcommyfm. 
[»*JB4 ] ^mmnz^jm^^mm^^i^u ^~y^m 

m^-^^-t^ z t ^mmt-tMmm i ta^iss 

^TixMzmmc^)^mi¥mmc^MM-:^m. 
I tmm 5 ] ^mmm^z«jmKcmm(Dmmmm'^^m 

V ^ Lmsm4 <7)\ ^'ffiMz^m<7i^mw.mm.<^'im-n 

jrt^iiiKt-i. t ^'mit^MtmM 1 4fctiif5Rii2 
^mi i,zim<^wmvfmm.cDm.m5m. 

[0001] 

isi^t. v-J:7.h^'^9-y^m^~thm^z^ )^^-y(n 

[00 02] 



mr^-txizm^^tihrnMn X ifji-mmi . ^^-Biz&k 
mt^ixTv^^o —mmi'Z^ mm^-^^-ycommi. y 

[0003] ^(nfisb^ ^S»^°^-^ffM^^*5^^^■C«. 
:? ^ h u y ^7 :7 ^ ^%ifiW^\,z^hts:h . :? ^ h y 

[0004] ^<7yfdh. m.^(^mmzi^ ^ 7 ^ h y y ^' 

x y A KH-T^o PI^ Sr M i. S miEa^r I- h v \° - y coff^ 
filt^ffii: tt. ^ffl^6-2 5 0 3 7 mm- 
7-1 34422 -t^^^ O . 

^iX^O¥5£t±, lll<?DL'i>'Xbi:|g2<7)V'>''xh<7)® 

xYhx^xw-K^vyxY^mm^^'j^^mmmz^ 

)^9~y^^i'i^hnm}ftih . 
[000 5] ±fz. w,2ayv'jxv^mmr^hmmfA 

lg2fO^S^Xb&S3^L. K^^S-lt. W,2Cr>V 

-jxY^mm^^ohmm. {fv^yy^^ivry^-^ 

^t') *fflv^-cm2tOPi^'XbSrliPI^*L-CV>^„ L 
^ict. ffi2^D^>?xhc?)K3tifirt:. Ttffirfe'l.^liT)!^ 
-Jx Y \,zn <r i: J; 0 , "BTig-ft-f-'S. .1 i: 

^m'm^^ohmmznLx^mhts:h:Lh'b-^i:>. m2 
cr,iyiyxhcDmm'mi:mi>zm 1 cov-'jx htimm^ti^ 

[00 06] tfz. m2^]yiyX]-tLX. #IH¥6 — 
2 5 0 3 7 9^-^jkmiZtmcr>7fCV h-c:^;Pr/Pa-;P^ffl 

ym^t/^m^^zt. if^yiico^xmiSitrnofzisb^ -t^ 

m'O'^^K . <XTMlzt3lf^JUy-hyymzy^:$^~yX 
[0007] 

[ ^mmm LX ot-t^mm: i:j.±mm Lfzj^diz. 
irmcom^iz^ i>y^hov ^'^ y -i -ecoiS 
^com^^mthmm^^uiyx h^^^-yc^mmmm 
X'h-ytz. tfz. m.M^t:mth^-^i^~ymmi:-^m 

xnK). m^,(7y^^i^wmt,zmm^^ (7yi,mmx-^ h . 
-^wmt. t)^i]^hmm^mm-htz^><z-^j:^fifzh<r) 

X\ ^:ifW^-9~y. Tt^~)VJ^9~y<r)mmit^zmX . 

mm^mx.h^-^9~ym)^^^mt'thmm'7^mvi:^^ 
xhJ^i'-ym^imm-hmmj^9-~y^'m(^mA 
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[0008] 

(om^^zx D±i5® 1 oi^i^'x h^^^-yizm^^±M 
m2cr,u=jxhwmm^izmmmim^-ti>j:mk. ± 

mm 1 CO y X b y - >- ^ mm^ -lir^r V -ifilBH 2 to 

T^mLxm2cou=jxv^'^i?^~yimm-riT.mt . 
^<om2cou'jxh^^^'-yi^xi^tLx±%i^mi^ 

mm.^:sz";^y'/^h:Lm.t ^mt. ±issg2co^ i^'x 
vmmh LTStcj; ^mm-th^mm\i.z^m^xmm. 
t. fz^i-Mmmm\>z-^m^j:^mti k xm<D^yx' z o 
mmmi^zi. ^mm^tih^wmmi,zwM^j:mm^%^-t 

[00 09] :*:^BJtf*^^2t'J*»#:S«0®t:5-i£ 
ti. ±IBmiiO^#f*^S^»3S^r5£tci3V^-C. SSlc?) 

yx b y t^- >'±tcii 2cr,v'jxh ^m^-thmz. 

[0010] ^%m^zmm3a:>^mw'Am.c^m&-)jm 
ti. ±.mm\t.fz^m2(^^mw^u<Dmm-)5m\.zii\^ 
X. m2coui^'xh mmiii^mmt 
-^•tiismxhi. 

[0011] :^^^miz\^^m4<7)^i^mm.commijm 

y^mi^zii^-^x . ^mm\^z^m^j:mmi)^i^v a-y^m 

m^^^-t^j^mxh^. 

[0012] :^mmizi^^m5co^mi^^mcommijm 

ijmizm-^x . ^mmmizwm^mm<^mm^iiLifiT-m 

t fzi±7i<mmx-$)^:^mT^ h . 
[0013] :^mmizm^meco^mi^mmcommijm 
±iEm5(^^^mwmmcomm.i3mi>zt5\i^x . mmm 
iiL<7^K&^tm^mmt^jjmx-^)^. 
[0014] :^mmizmi>m7 co^mi^mmcomm-jj& 

hijmxhh. 

[0015] ^%mz\^hm8cr)^mwmm.(Dmm-)jm 

ti. iMmi <n'^mwmm.cnmmjmzio\^x ^mm 
ifi^m^m'&:mmxh o , ^Mmtfi:^xh o . *c?)^jd 
m.^mm-thiimxhh. 



[0016] ^%m^zi^h^ 1 <^^mf-mm.^±. ±sm, 

[0017] 

n^b'th''^m'^m^tifzv'j7. hJ^^-yi:mm-h 

fz>^^cr>-7X ^n^— y 2r ^^-rEIT-vx ^f-^^— yam t 

Lx ( a ) - ( f ) ^z^-t. mh. ( a ) mmm-^i^ 

(^-^X-^^J^^—yiOO^ (b) ti:, ^^fflX^xr<7)y^° 

^— y20 0. ( c ) tifitlix^— xcovxi^vN-^'— y 

3 0 0. ( d) tiMi^0«LOM°5'-y4 0 0. (e) 

{m±amL<7vt9~y5oo. ( f ) {m±amLcr, 

jfioff^®, 1 cowM'ii'mviyxvf^^-ymmnm^mm 
■t^fz>^<Dyu^xy u~mxhh . 
[0 0 18] s-r. iai~3^#,^L^>^^'^>. 

i tL^ fflv ^;^c^##;^aoMit^ra^fliBJ!t-|. » El 2 

(a) r^fctdt. '=mwmL (^#:'>xm-) 3 

m^i>-r>mi<^V'JX h 1 SrM?[j-r-g> (Mx.«\ JJ§ 
0. 7—1. 0//mgK) , iO^lOlxi^'XMti;. 

:7-U^-:^ (70-1 20°C-ei^gJ«<7)ift^) 

hxmi(^vi^xh^(nmm^m%^'^h. 
[0019] mz, m 1 cf)U'jx h^^^-yimfS.'th 

fzMZ. sm. iM. Deep — UV. RrFX^r^- 
-7. ArFxdfi^V. EB (m^^) tfzHX— ray 

im^K mil,z^'tJ:d^r^^—yii^t£'7X^t:m^^ 

[00 20] ZZX'm^^i,micr,]y>'Xht,t. mzMM 

0 , v-'Jx hf^mzm^fs.-h'-^^^^hmmim^^fziy 

-yxhX-htliiJ:<. mtil. KrFX^^-V, ArF 
Xdfi^V. EB (Mf-m 4/it4X-r ay^m^ 
i 0 KcO^^^^i t ^ i^'X b XhtH^X < , 4 . 

^jy-jT -J Y^mstwpi^m^ ^f\.hirsi^m.viyxY 

ts: Kifimi hfih. § . m 1 yx b 1 1 r « . 
®3tti D K*^-r^««*fflv->fc^[:^iM1eM^i^-x 

mm \^fz V i^x Y m¥,xM\.\i . m\zm^ ^ti^^t 
[002 1 ] ±ia<7) i d i,zm icduzJx hcrimyt^n-^ 

If. P E B^^m : 5 0 — 1 3 0°C ) mWi-tt ZttiZj:*) 

^>^•x^cD»ill^^ltl±s^±-&. mz. tmah (fh 
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0. 0 5 — 3. Owt%cr,TJl'AVA<mm^m\'^Xmm 

-r-i>o 112 (b ) ti, ^oLxwm^tLfzmi<7)U'J:^ 

tt, mtl,i^ 6 0— 1 2 O°C<50'<.— 0 — 9 

[0022] liLhOiatC, 1112 ( b ) a 
^JFMf^. 112 ( c ) fc^-Tct KcO#fitJ; DSi 

is-r-s>ii2oi/yxhfl-p*iiiou'vxh 1 ^muL 

^m^t.fzf<m2(^v'jxvmm¥\>zmm. -yt-y 
^) -thzh\,z^ ^m^-t^zhh^mx'hh. mz. 

m2cr>V 'JX h 2 cmWik. El 2 ( d ) IZ^^X d tC. 

ij^^mizmtxzfi^y'v^—i:' (mm. 8 5°c. eo 

L. m2coui^xhm2imm^6. 
[0023] mz. 02 ( e ) iz^-tm^z. ^wmu 

S^mM^ (6 0 — 1 3Q°C. 1,:JITS^j^>'^''^— ^ : 
MB tmi-t^) L. miC0]yi^Xhri:^-yia:fy^ 

t:>(7ym^iih^^^. m2<7^]^i?xh2^^m^^L. w,2 

C0U=JXh2tmicriU-JXh^-<^~yi atcO^miZ 

mmAt^w,2a:>\^'jxh2^t<zm^^tih. ^coi^^io 

MBiS^/^^ti, 6 0— 1 3 0— 1 2 0 s e 

cx%Ki. m\'^^]y^:^xhmm<r)mm. smt-r^KiB 
±mumLxmm^^mm ( m b mm ) imm-t^ z t 

[0024] mz. 02 ( f ) tc^-f-j; 3 (c, imm^ 
m\'-^xmicr>]yiyxhy^^~yimm^'>±^\-^x\ 
Lx^^^^m2cr)Ui^xh2t:mmmm'th. i^xtcom 

mu'^^~ycommim:kLfzuiyxhy'<i$^-yin^ 

[ 0 0 2 5 ] 02 ^#H|tTiiH^ tfcM3t*&T- 

ti, H 1 cDwyx b^N-^-— y±.t:lg2 0U-i/x hM^B 

fS.Lfz'iMz. mm^tmjmizx K>mi<Diyi^x h^^^ 
~y\ ^^-h^h. %2<nv-jxY^m^^w.^^hm^ 

WE^^h^mz-^\-^Xm^\.tz. ^2cr,U=JXhtL 

mui. ss'-c— 15 0^0 ind^tiizx'o. 



^cotzisbcomytMLiz. micoUi^xh^-^^—yf^iz^ 

^-thmcommzx o , V''jx.hm±x'c^^m:^^mmK 
mt^^^'-ycommitikkLfzi^'jxh^^^-yirn^ 

^bi)^mX'$>h. 

[0026] ±mcoX -5 l,zm 1 (DV-'JX. — y 1 a 
^-Xtfzl±WLm^^~)Ut:mf&LX . #S#:^S^Kig 

[0027] vj^rtc. mmsmi,zftt>->xtrzmmMS: 
i,z^fz-ox. mmzx^mi?t^^^. t&WL^i>^mz 
■o\^xmm-t^. 0314. zco^-^commui^xh^-^^ 

—ycrWf^:ff'Aa^^M-t^fz>ib<^)y°n-^^x.yxj—mx-h 
h.t^.m3(a). (b)«02(a). ( b ) i: 

[00 28] ±Mc0^ol,z^2cr)U'JXhmimf&Lfz 

f*. 03 (c) tc^t-J;at:. n&Ug^yy°cr,smt 

fzit i mx-^m#immi^mmyt l. micowjxh^ 
izm^m^^-^h. zcrimc^mmzm^-^t^M^t. mi 

cr,u=Jxhcr)m^mMlzmV:.X. Us^yy\ KrFX 
t cDX'i,i-^j: < . fflv ^fcUl (7) h <7)iS7tiSfttc]6B t 

fzy^m. mytmim^^xmyttixi,^^^^ ^a. mico 
v'jx vn^~yx^\,zmmf^%'^^^^m'iaM\i.. 

MWithW. l(7)ly=JXhtm2cr,ly'JXht i^RJEttTt)^' 

^■^*M}'^tfzi±mtmizmmm^mfS.Lfzi-^m^izmm-t 
^'itibmtLu^iK mzm^^iti>^tii^^<. m 

[00 29] ZCO^otiZ^ mScomX'tit. m2cr>]yzyX 

hcomwiMzmytL. micoui^xhcoipizm^^'ii^ 

2 ^zmiyKrz^mx-mytt?>fzisb . micowjxhif^ 
x-m^'ttmcomirmytAcommi/zi'o. m^-^mmTiE 
mizmmx-^ htz^. KmmA<r>mmifim&B:<mmx' 

[0030] ±MO J; 0 ic, J^jjSc Li^dM^i-Ml^^^x h 

t . Tiffiff iK{:mHx^-x t. fz ^±mBJ^-;^^m L 

[0031 ] ]ii±oMTt4. ^wm^scTi^mx-um 
vi:^xhJ^i'-y^mm-h:f3mi<z-^\^xmmLtztiK 

h^'^9-y^mm-hij'Mz-:)\.^xm^M-h. 04ti. 

[00 32] oSDs 04tC^t7tj;3tC. ^^lOU-i^' 

xb^N'^'-yit:. m2cr>v'jxhi:m^s.Ltz^mi¥m 
ms^m^-thvmi^z. 'jm^m^m^r^i^zi^^^ mim 
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X X S jfM-f - S ; ^: h . 
[ 0 0 3 3 ] 1114 ( a ) , ( b ) OX^ti. H3 
(a), (b) OXgi;|n)«-C-t5l.« EI4 (b) (C^t 

T'^idt. m2cr>Ui^Xh2comimf^Li:imz. 114 

( c ) t^^j; 0 ^z. ^mi^mmscos^imym^x' 
m^L. MiK^fifcmmizMLx. m&m^t. mi<^ 
v=jxv^-^^~yia.^f,zm^^^'t^. Z.iXl<ZX 
•9, 114 (d) t^-Ti^fc. m^^iifz^^^zax^ 
T, W.l<n)yi^:^^hr^9—yia.<<zmth^2.<DV-J:^ 

b 2 oi^Btc^«4 ^mm.-th . 

[0 0 34] mz. ±sdm2(Dv=jxvmmi,z-o\^xm 

m-t^. m2cnvi>y.hnmtLx\,i. ^wm-^hv 
< ti*^s**L.it(c j; Dmm-ti>^mmmizwM^j:m 
flg (^ffittofflflg) co^mmmhL<it2mma±coM 
mmmizwM^^mmmmx/mco^TX':i 
(^mmmiz x'omm^ti^ ^mmmiz-^m^j:mm ^ 
■tii^cr)^. mtimmizmmLtzmm tLxm^-^^. 

mmmt<zi:y)mm^fi^M^tct^^x\ ±fz. w.2<nv 

%^mm.^(7:>mAt.fz^t7^r\y~m^\,z^ OffM-r^o w, 
2cr,]y=jxhtLx mmcoM-^m^m^ ^ i m^izit . 

[0 0 3 5] oiD, m2cou-jxhi>zmm^ti^mm 

||lc^^i>';^byN°^->'l a^)§ft?L^-vv;§^t--ar 

mzx^^K&t:m^'tm2(7^iyi^xhit. i^s/xh 

^> iZ . MtOffffit i 0 ^ffiS/ESr^B-m 2 CO 1^ i/X b 
[00 36] _hie*«J§mtT^)^^tSIgh LTti:, t'U 

-iS7i<v^-f >'as#tfi^f*. r^u/MSBi, ;^°u-f s 



■^\y'^ymm. y^^j-ivmrn. -fe/t-n 

[ 0 0 3 7 ] ^2 0P-^'X M^PtfflV^^MIili:. ±iB 
mm(7) 1 ffiSI. ifcti 2«®lil±OM^?^!Ii: Lxm^^x 

[ 0 0 3 8 ] if^, ±iB*«^i^'J(CpTig^^1S^iJt4,. m 

t < y riv-cT) 1 mmt fzii.2mmM±.c^ms 
m^m\^^^t^'!imt'thh<^xhh. ztis^<^-^m 
mm^z-^m^xmmm^tiMt^zm^^ixh i.coxi±^< . 

miir)]y-JXht s^^-y^^x^iv S;^c?§ftl$-ii:^v-» 
[00 39] m2 01xyxhW5|SftfflV^^J^i«i5 

xif:±.mm2CD'u=jxh^mm mm) -t^mmit. m 
m-mmmmmi+-ifimL. ±mm i coui^x h 
&mmL^j:^\ iat> L<t42«iii±o?ft^?g^&fflv-> 
^^b^m^t-thi,<r)X'hh. mmthx^t. t/i-zj 

^tm^t^mm. ^yify^. T;\^a^i^Ky-i£ym. m 

i^'sy-fe'y. xb^sfv-ALy-ify^ ^y-fe'y. tUi'V. 

v-^^n'x^-^y, j'<^;px-?-;t-y hy, ;>< 

Kn— i^iSx^^l-. -fb^bKn^^y. i/x 

7\ x^/t^-troy/l^r, N— ;<^;l^b°ay Fy. N, 
N' — i^"^f-;P4^;PAr5 F. x^y— ^^y— 
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x^t^, n— ^^-ify, n— ^7°^'y, ;^ 

mtnmmti. ^lo^i/x^y^°^->'^^g»u^v^ 

[0 04 0] ^f&Bj(ci3V^Tti:, j|l<7)^i^"Xhi:||2 

[0 04 1] ^lcr)Ui^Xhtt^2<r)Ui^Xht^mm 

( MB ) vS.K, M5IB#rBlSrli»-r-g. . m2cr>V 

'jxY>,zm\-^^mfAms^<^mt-i^^i. ( 3 ) 5iiM<5r2a 
m\:xt.<Dmm^u-^L. ^^iM^it^MW-r-s.. (4) 

[0 04 2] t*^L^*i^>. ^ti^<^^mKmmmii 

-TteUti^SStLl. t OT-ti^< , ( 1 ) Sffl-T'l.SS 1 

cr,]y:yXhm^t fOKJEtt . ( 2 ) 1^ 1 O ^ X f 7 \° ^ 

-v^^ffM, MS, ( 3 ) 'i:>^^^^i3liM«i^)MJ¥. 

( 4 ) mm-^m^xm^i'¥t fzi^m B^ft. ( 5 ) mts 

miOl^yxhi:m2^0L-yxbi:<:0MtE 

±MLtiwmt:m^L. m2(7)h'i;xh^ 

v'jx\-\<zm^hfihmm(nmm}L^(rmmm. 

[0043] ifc, *^BI?(-i. ±IB^?3J: o (c. mH^ffi 

, mi,zTmmt,z$im^ti^ t c?)-c'ti^ < , 

[0 044] ii'-c, micOU-JXh^-^ 



i}^~y±.t,zm2cr)]y=JXhm'S:mfS.-t^'mlZ^ ^lcr)]y 

i^xh-f-^^-yiBMrnt. m2C)V'i^xhc^)m^mx 
v^mmmzMT?>mmm\imm-t^ i o i i: t 

J; D , IS2 tOP>>x b<7)ilft*frOv-i^>^jrAj&i 0 . 

m±mm-r^\y'yxh^m/AmumiirFT$)ixi,iJ: < . 

0°C— 1 5 0°Ci?)tglilt\ fij;ttf4^'y h^L— h 

±-r'3 o#~3 0 ogffJD^^t'Ma-r-i. tmv^, 

[004 5] iv^:. ^^m'M^zm^X^ m2C0h''JXhm 

izwM^'^m\(7) 1 mmh v Hi 2 ^iiLtc^ym-^m^ 

mm\ tLX. 2 0 w t %OT<7)}i]K-C^tr ^ i: ^ 1 1± 
^' 1^— b t> t < ti7'"^/t^^>'>'VW7 ^ 1^— h ^rh'^o:? ^' 
^- h L < t±U U l-i^;l'^i:'«oy >-Kx 
i> L < t4 U ;t^K;^ ^;kT-fe^;k=5: ^:'«OfliKSx;?.x 
y^U^—/U. i^'x^/t-:/^!^- *f>jx^ix>-^^u 
i^^yr?-;!^. 3— ;^^^y-^y^'y— 1 , 3, 5 — h'J 

fo;?'' y 3 -fvmmi^ , s/^'^/nrv s>- b t < « i^' 
^ i>^. iiBffiom 2 to 1^ b m4izmm^t/^h h^t 

[0046] t.fz^ -^WB,Z^\^X^ W.2o:>W7.YM 

( \m'^ ) w^ttmco \'m,hh\-^\,%2 wm:)±j7m^ 

■^m^'mmh lt , 2 0 w t %OTo?tjgT-&tf>r t 

h^mmmz:mm-f^^ ^ht-'Smx. '}fm.(7ywmxw,2 
mmm(o\^^ii.xi,^<. mtii. ]y'^^ymmi^. 

y°u\^]yyif^)zi -/HiiftErB^xx y -fe y yltflS 
^xxx/t- , y ixx^ix y y -fe y yflmSMx x 
;Ky^-y-iryyjll&Kxxx;t^, v;i^f^yjiiM 
Kxxt^;!^. *fy^^£^x^^yy;Pf^yflijifiKxx 
7"/P. *fy^=3f£/x^^yy;l^t' y hfliffiKx>?.T/I^. 
rKy:t^i^x^ixyT;pdf;^x— *ry:t^yx^ 
ixyr;i'Jf;t'7iy— ^ry^r^^^x^i^yr^i^df-;!^ 

yl^^/t^AT/Pxt Kli^^lj. ;Ky:t=¥i^X^^y 

bvMftt L<tiS'fttvi^vft, *ry:t^i^x^^yx 
7^a-;l/t t<{i**8sJax7"n-;u-, *ryx^^y^ 
y u-;miMitxxx/i^, ^ry^^S^xf-i^yr;!^^;!^ 
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yr/p^/L-x-T/n; y^i> L<ti:y yfgts, r;w^;ix 

i^i^yr^i^jf^i^x— r/L-u y^s, r/P^/P^y-^^'y 
x;t^4^yB^, x;l':}^yB^. SS4 Sry^--^ A J^, 
r;p=^;pt° u ^^Aig. if^M'<-i?'-< ySMttl^ffivStt 
m. A s^vyySMttWS'itS'j. x^vy^^+^-< 

F i; r n U^yjj-^-f F t ■/ ;5'fi-^M^H :ty 
^#^^5'!^™. ^^°-7;^:*^T;^^;^x;^7^yKJS. 

;p^4 Ty^-'!^A3'^'fi:;|?!i* 7t:ti7 •yiR-ft;T;P'=^;i'X 

[0 04 7] t.fz. ±IBIg2cOP-i^" 

xv\,zm\^h^mmmz^mti:mmmMh lt. >^y 

rJ-y^1^fli^ffl;^-^jb1tl.i^:T% K5-fx>y^yi7- 

[0 0 48] ±fz, ^%Bg(ci3V^-C(i:, l|20Pi^'Xh 

[0 04 9] 4?^^. ^%Bgtfcv>-cti. ±m^mmmm 

[ 0 0 5 0 ] Mi-tf , nmf\):. LT*«^ffitt^J&ffl 

[ 0 0 5 1 ] t/i, i^^^m^^mmm^mt. ±is^ 
[00 52] mmmm2 . m5it. :^mMcommm^ 

[ 0 0 5 3 ] 115 ( a ) t:S^-r i a tC. ^##:SM3 

lSr^ffi-r.&o 'W.\<nVlP7.V\<iy°^)^—9 (60 — 1 

5 0°c-c-i^SSoii35Pi) ^ML>^cf^. Hg^yrcT) 
gMSfct4iil^^fflV\ lll£7)«=5^^^°^5'-y^ffltf-7X 

fi:, je:'^tCJEt. PEB ( 1 0 — 1 5 0°C) -C»5yLil 
^i^"Xh(7)MiaJK^|6]±§-li:/if*. TMAH (xb 



%miyY:(-'M%^mv^X W^ith , 
[0054] itOf^, iC^^StjE t/K-X b7^>sn ./ b°yi?' 

05 (b) «.r a L-rffMSixfcigiou>>'xhWN°^' 

-y 1 1 2riF-r. liliti:. ^^^t^P^X b 1 1 ^fflv* 

'>'jx h r n -fe X J; i> 1^ i^'x h ^ N° ^' - y c?)?^)^ (iIKt' 

[00 5 5 ] <5:tcEl5 ( b ) <7)M°5'-y?g)jgf*. El 5 
(c) t^-Tctatc, ('>xy^) 3±tc, K 

h 1 1 ^igjSL^rv«Wj5)-§ix>^c^2co^>^"x h i 

2 ^ a^B-r ^ i T-ffl V ^ s ig^ti . mm<7)mm i -c-^ 

[0056] mzm5 ( d ) t^-ri a tc. ^^f^IsS:^ 

3 Sra^35Pl ( 6 0— 1 5 or ) L . H 1 c?)!^ i^'X M 1 

cr)U=jxh 1 2cr)micou=jxht c^^mmmT^mR 

[00 57] mz. m 5 ( e ) iZ^-tX O tC. imW-i 

m^^xmi cr)Ui^xhy-^^~yt:mm$'t^^^x\ ^ 
[0058] ia±co J: -5 ^icomncomm 2 tcfctti. 

S^^'iK . l^i^'x Ml 1 1 e#;t;^^#tf J; d (:fslS$ 
iotLTl^l.^ icomic^I^i^'Xht^S-tir^Ki: t 

[ 0 0 5 9 ] ^tj, mmmm. 1 -r-it^fcn 1 <ri\^V7. 

V<rMm. W,2(nvV7.Y<rMmt. -tti^'ti^comm 

(7)mm2izt5uxi,m^^h^ti/^T^h, ttz. ^icom 
m-^mui^xhy-<^~y2a^. «-ao^**^i7)_h 
izmmL. rtL^vx^'iitT. ^i*:mm±t,zmm^ 

^)-Aix'^- X 3^ ^ V -itmw^*-;!^^ i:'?fM-r 

[0060] mmc^mms . 116 -^w^<Dmm<^m 

m 3 cow^mix ix'x b y - y ^DffM^ffi ^IMtWf - S 
/ty5i7)7°n-feX7o— HT-fc'S. miiiXlfme^^M 

1 1 ^ commmm 3 (SoMSEs^ji-f o 1^ £/x h y n° ^ - y ct)?^ 
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[00 6 1 ] ^-r. me (a) iz^-t^ o tc, ^^mwrn 
h u '^-i? (60—1 50 "cx- 1 ^m.m.cr>m^m ) 

, H g 5 yyco g lit itti i ll^fflv v 0 1 n° 
#B&) „ i^t^JtStT. PEB ( 1 0~1 5 or) t'l^ 

2. 0%#|R^M^ffli.^5am^l.« El 6 (b) ti. i 

[00 62] ^Ofi. it:>StJE h xXn >/ t°y:^' 

Kmi>zmm-th^. mm^x^is^m^zmm-^imt^h^^. 

[ 0 0 6 3 ] 06 ( b ) <r)^^-^~ymm^. 06 ( c ) 

mmMco\.-^'mx-hx^\ Mi^mzi,^^ mta. i&m& 

X. K*^®1^0^yxhyN°^->'2 1 ai^^HififSi::* 
[0 0 64] ^Of^. 1116 ( e ) (:^^J;dt, lg 1 ^0 

^>^'xhyN°^->'2 1 ac7)±tc. asc?)#i£tj; 'omm-t 

^^^^t-^m^^^. m 1 COI^J/'X h 2 1 

\mmizm:^^^tlt:m2cr)]yzyXh 2 2 ^M^-TS o ^ 

I.. m2co]yi^xhcr)mm^. 'j^^wizmt. m2 

cou-Jx 1-2 2 ^T'J^— ^'f ^cr,m^mi. fSi?) 

[0065] mz. H6 ( f ) i,Z^-tX 0 tc. 

^3^a?iMll ( 6 0 — 1 5 or) LT. S^v-^-i?-^- 

oi/ i^'x h 2 2 1 oi^ i^'x h t (7)^mj&mx'^mR 

Xh2 2fplzmf&^fth. 

[ 0 0 6 6 ] 116 ( g ) iz^-tx 0 iz. mmm^ 

m\'-^xmico\yi^'xh^'^-^-y^mm^-^^j:^^x\ mm 
LT V ^^rv 2 o 1^ s/x h 2 2 ^mimimi-^ . a±cr> 



[0067] jii±o j; a tc, :ic7Mmmm 3 in 

X^Sie^St-lir-r, ^l^]yiyXh±l<zm2C0]yiyXh 

^mm-hmi>z. m^^mzx?>mmm^imL. mm 
mzx 'om^mm^'txmmi-h x a i,z^h i>(7)x$> 

[0 0 68] :ic7)mM<^MPJ^3t,z}i^^x . W.lco]yi^x 

v2ihLx^i. mm<nmmixm^^fz. y^^^-y^^m 

m\y'jxv<r)mmh^^xh k> . mmzx Kim^^±-t 
6RmmimmLfz]y'jx httmxhm^. mizmm^ 
fi^^tii^^<. mm<7)mm 1 xm^fc^<7)imh'zyx 
vmm. m 2 coui^xh commit. ^it^-ti^commiT) 
mm 3 i>zt5 V ^-c i^mmti^mx'h t . 
[0069] tfz. ^(^xd izLxwmLfzmmmu 
'jxv)^^~y2 2 3.^. ^m<n^=^mwm^±.\izmwL 
L. z-ix^-^x^^y^x. ^w.m^iL\,zwMm:^m.x 
^-xt.fz{mm^^~)vts:}i^mm^. ^#:^b^m 
^-m-h:Lh\t. %\z^^fzmmymm. 1 j; 2 ^ ibi« 

[0070] 

ymmt-ry h^yy'jTi^-}it-^mf^^ti. mmtt 
x2-^y'9yyim^-^fzim\y~jxhim><\ wx 

x^N-itcST, nW^^l.fz'ik. 8 0r/7 0#T'T 
U^-^^tTV\ \yVx.Y^<rrmWk^mM'^^XW.\o^ 

wxY^ mmm 0 . s xtmr^j^c l>^c » . s^t^M 
t LT . i w^'Y^ym^mwkm^-^. mmr^x^ t l 
HI t^TF-r j; 3^-?x^^ffluT. mioi^yxb 

^Jt^tL/io 1 1 5r/9 0#-C-PEBMFl^ft 

V\ igV^T. T)V:^')Mm^ (NMD3 : ^ff^mtTM 

^m) irm^^xMmm^. mii^zm-xo^ji^m^^ 

X^i:,-OViyX.h^^9 — y^%fz. 

[007 1 ] mtm\2. micov-iyxhbLx. y^n^ 
•y^^mmti-y h^y y'jT'Jv^t-^m^^ti. mmt 

LX9lM:^^Jl-ty°u\^uyyv zx~)V^y:L.^)Vr-^ 

mr. mm.m^izx'ommmi. o//mi:=5rSJ:am 

mtfz. mz. 9 0r/7 0#T'TU'<.-i?Srmv ly 

lyXh'pcomM^mm^'^fz. ^v»T, ^rjya^XT" 
mit,z^~tXd^j:^X^im\>-^X. S3t 
^^T':>7t» 1 1 5r/9 0#'T-PEB3!!M^^f 

V\ m^-^X. T)V:fj U Jlftffi ( N M D 3 : ^-ff.mm. 

wk) ^m^^xmm^'ft^K ms{z^<txd^j:^m^^ X 
^m-o^vi^x vj^9-y^ntz. 
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[0 0 7 2] mmm3. f^icou-jxhtLx. ^t^m 

otc'?:^9^mv^x. m^^'M->fz. mz^ 1 1 o-c/ 

(NMD— W : m^CJE-ftaM) SrfflV^TJlft^tfVi, H 
[0 0 7 3] IIJft^J4. micr>V-JXVtLX. t— B 

T, lHHSM^^tJ; i9lUS*«;0. 6 0//m t>5:S J; 3 tcfilc 

ML/::, JW:, 1 1 5'C/l 2 0#T-^-^'Srm^, V 

l<z^^Wm±mhLX. (xx^-<-»f-ESP-l 0 

0 : mmTMM) ^nm\,zLxmmmMLfz'<k. 90 

°C/9 0#'C-^-^'&tT-5/i. EBffiHSaSrffl 
UT. 1 6.4//C/'cm2-C-ffl[HSr^f5» JJiCt. 8 0°C 
/I 2 0#^-r'PEB^^T-:>/i<7)^, ^SrfflV^-C=^«|J& 
iH^fiM. ^<TMAHTyP7^UimM (NMD- 

^T-?/::, ^ote*. Ell Otc^-Tid^. *«j0. 24// 
miO# E B 1^ i^'X b ^ N-^— >- $rt#Jt « 
[0074] J^t. Ig2«01^ J^'x ht^^£ftcM-r-S*JSM 

[0 0 7 5] ^Sfe^jS. ffi2 01x>>'XhWf4i;tT. 1 
L;<X7^XrJ^fflV\ *rUb'-/I^T-fe^-;l'tf)!i2 5 

gt^x^l^yi^-ij rj— ;P3 8 0 ghx^'y— /t-g 5 gSr 

VQoii^mmm^ . m2cr,V'~jxvMfAh'Lx. i 
0 0 g i;^^y-;i^9 0 0 g srs^tcT enmmmu^ 

L. *!7l 0wt%£7);>(h^i/'^^^>-^5Si^?§?gS:# 

[0 0 78] ^M^JS. m2 0Ui^'Xh«5^4i:tT. 1 
l^^Xy^Xa^m^^X. {N—^h^i^^^)V) yih 
dri^xf-P-yJ^Sl 0 0 g. (N— h=ar£/;><^;l') t 

Kn^>'X^P->'S*l 0 0 g. N— ^h^v-^^/PS 

*i oogftitc. ^tL^. x^y-;ix7 5 0g. -^y 



[00 79] mmm9. m2cr)Viyx]-nfAhLx. m 
mm 5 -ci#3t;Ku b--;PT-fei?'-;Ht^s 16 0 stmm 

m 7 T-lf/t ;^ h^i^^ ^u-Jl-ji y 5. ymm 2 0 s. ^ 
yrn.AV-;L'2 0 g ^M?a-C6i^raa#iM-&L, Sffli 

[0 080] ^Jtfi^jl 0. m2cr)Ui^'XhUmtLX. 

mmm 5 x-mtz^t^ u \z-;vr-^ ^ -/umm. laostm 

mMSXntz (N— p< b^^rv-^f-;]^) :<h^iyJ^-f-Uy 
mmmm.20s. (N— ;>< h^^-^^^yl^) t ^n^ixx 
^Uymm20 N— ;^ hdfi^^^/HSS2 0 gcf 

im-^ L.mmt mmmcow^-^mminrz , 
[0081 ] mmm 1 1 . ffi2c7)^i^'x hm^t lx . 

?si 6 0 g kmrnmsTntz^ h^i^j^i-uymmmm. 

C7)10g, 20g, 3 0 g h^i^'vy^r'>'2 0 gSr 

^tL^ti^mMrx-emrs^-^Lfz. -e^osss. ^°ub' 

§^ bdfS^x^l^ySiROJEffi^i. *^Jllwt%. 20 
wt%, 2 7wt%t03a^O||2£7)V-i^'Xh?^^# 

[0 082] mmmi 2. m2<r>u-jxhbLx. mm 

m 6 T-f#/t 4^° U b-ri;P,>{ ^/Pv'/HiX:^ -if^-tM^Vg 
m.c:) 1 0 0 g t .-K iJ b-ri./kixn^^fyilllo 5 w t % 
^b^~^^y-b>?§^ffi€:Og. 35. 3g. 72. 2g^ 
m-^L. miSTX\ 6B#P^Jtff?I-^tT. *fUb'ri;l^^ 

m<Dm-^tt<7)m^j:^3mm<^m^mm^%fz. 
[0083] mmm i 3 . mmm 2 xnrzm \<nv'jx 
vn^-yifi^WL'^ixiz^ x-^ 3.f\~}L\,z^ mmm\ 2 

X''i^fz%2<nviy7.vmfA^WiY . xbyrj — hLvt 
f*, 9 0"C,/7 O^-CTU'^— ^'SrffVV |g2cOL'i^'X 

bM*?^fi!cL/::o 1 1 5'c/9 o&^T-s^^-yiJ'' 
Ai-^ (MB) ^'^\^mkmss^'mr^^fz. ^ 

b^^-^y-ifVt^Jfv-^ >'c7)iM-^}§« ^ ffl V ^ -C lift ^ 

-^fz\k. ^i^uyxvyx^^n^K ^mmm^mimm 
L. m< 1 oo'cys ofpx-Ti^xh^—^i^nozti,z 
XK>.mi itS^-Tidt:. Ulco^i^'xh^i^-^-i 
tc|g20^>^-Xb^1ffiiS^ffML;^^. ^cot^i^, mmco 

vmmmmi-'jx h^^-^-y^^ xcry^^^w^tm 1 

^^ymmhir^') \L-)Viyu^^ymmcnm.^m^^x. 
i.ittJ;D. ml<^^y-Jxh^L^zm^^tlh^m<D 

[0084] 

[HI ] 
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U^it (w t ) 




^ 'J t: - ;v j4 ^ 
/S^-b X =af + 1^ > 


?K U e - n ^ 


— ;i/ 






0 


0 


0.403 


0.405 


0.405 


0 




0.377 


0.379 


0.377 


5 


3 


0,365 


0.368 


0.367 


5 


5 


0.343 


0.347 


0.348 


5 


0 


0.300 


0.305 


0.304 



2 0 9 0 #T-.-n°X b^-i? ^fiddhtCiO. 01 

[0087] 
[|I2] 





Jt; — ;v 


^ V 
( m ) 






0.353 


0.355 


0.355 




0 . 3 ?! 7 


0.329 


0.327 




0.315 


0.318 


0.317 



[0 0 8 5] dOi/'Ja-y^^cotMiSrfflV>-C?i?1SJl^ 
JE? jjg-f - h.zbi^zX^'). F^-fx-y^^- ^'••iif'l4//5f?1giSff5 

[0 0 86] iijft^ji4. mmmi'cnfz'mi<^v'jx 

f#^ci©fli^|g2c7)^i;xh««i: LTvfflT. Xt°>a- 
Vl^tz^i. 9 0°C/7 0#T'TU'<.-^'Sr^f\'\ |g20 

'^x.f\—\,Z±mn't^'il'>fz.^t:>{,Z^ 13 5r/7 0 

#t:-s=3f^y^->s.-^' (MB) ^^tv>. mmKm^mn 



[0 0 88] d£7)*i-^. MB^~9m^Z^mm%i'il0 
[0089] ^M^J 1 5 . ^t4M 2 X-ntzm 1 i^^X 

V t Lxmv^fz. m2cr,V'iJx hMm^i&T. 
xt°ya-b L:^^m, 8 o'CX7 ofpxru^~i^ iff 

m2cr,]y'JXhmt:mf^Lti. mz^ lOO'C/g 

0#\ 11 0°C/9 03\ 12 O'C/9 0#O"affl<7) 
^i^T^^iyy^'^-^ (MB) Sr^fVV IglSRJE^tf 
•oi^c., mz^ :AV^>-^y-^y/j:,9 y~)V<7yift.-^]:W 



2/1. 1/1. l/20M^?m^ffli,^Tim^tT 

v\ immm^mmmL. m< 9 o°c/9 o^^v^n^ 

l-K-^iffoZtiz^Ki. mi itc^-Ti^t;, mi 
<r>lyi^Xhr<:^-y±t,zm2cr>l^=Jxhmmmimf^L 
fz. ^Ote^. a3;&^^.fc#^.*^^j;dtc. »fiM2T- 
fMLfzO. 4Atm-t?->f X£?D*— ycof^gfcj; 

[0090] 
[^3] 
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MBz^JS (-C) 






-r > 








0.39 
7 


0.40 

1 


0.40 
1 


100 


2/1 


0.27 

3 


0.31 
7 


0.31 

2 


100 


1 X 1 


0.26 

3 


0.30 

6 


0.30 

4 


100 


1X2 


0.23 
7 


0.27 
9 


0.28 
2 


1 1 0 


2/1 


0.26 

0 


0.30 

2 


0.30 

0 


1 2 0 


2 / 1 


0.24 
9 


0.29 
7 


0.28 
7 



[00 9 1 ] $ iHftMo^ v-^y-fe-yoxi^ 

[00 92] mMM 1 6 . HMM 3 T-#/tlg 1 ix'x 



8 5°C/7 0#-r-rU^— i^^ffV^ lg20^£/XhM 
Sr?gB!<;L>^c„ ii^t. 6 5^C/7 0#+ 1 0 O'C/9 0# 

Ts^i^y^/'^.-i? (MB) ^tfv\ mmu,y^^'^-> 

/9 0©.-C-*rAh^-i?SrtT-3Ci:fcj; Ell 

. mmm 3 -c-ffM l 0 . 2 s nnf-^ xco4^-;i^ 

[0093] 
[||4] 





MB^JS CC) 




1 1 0 


1 2 0 




0.281 


0,281 


0 


0.269 


0.245 


1 0 


0 , 9. 4 S 


0.225 


2 0 


0.223 


0 . 19 6- 


3 8 


0 . 18 0 


0 . 15 0 



[0 0 94] ioii:*^^., Mn<r>Wk-^itimm:th:L 

[0095] mmmi i . mmm3T%fcmi(7)Ui^:^ 



i^^^;W) b Kn=3f>'X^P'>'JgiR. N— ;<^^i^;<f- 
;^S»0^ft-^^W^SSrm2^Dl^i^•x^^: LTffll^fc, m2 
<7)U'JXhnmiWF. Xbfya-bt^ci^. 8 5°C/ 

7 0#T-:r)j'<;-^'^^TVv ^2£7)^i^'xhM*mt 

fc, 7 O'C/7 Ofp+ 1 1 O'C/9 0?j.^T'5^i^ 

y^X-i? (MB) i^^KJStrtTofc, i^TtC. 

8 5°C/9 O^T-^^Xh^-^^ifTOi^tCj; 0, 01 
2t^-tidt, |gl <7)^£/X.b^N°^— >'±(Csg2<7)^ 
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i 3 fc, lllttflJ3-C?^fi5;Lf^*«jO . 2 8xtm-if^ XcO [0096] 



#5f4 




mMm3 


0.283 




0 . 2 7 1 




0 . 17 2 




0 . 2 4 3 




0 . 13 8 



[00 97] zcozt^-^. M-^-t^mm<ommcom\'-^ 

[0098] l 8 . ^JiM 3 1 1^ i^'^:. 

I^>';^«I-^J^*m2<7)V->''Xhi: LTfflVi3t, ^2 
7 0 y ^ Srfiv \ 11 2 oix ix'x hM^ffM t 
(MB) ^tfl,\ ^PKJJJSr^f-^f^. X^V-yi?'- 



^tv\ immm^mMmL. m<9 o'c/9 o#t-*.° 

Ab^-7^fi-5.ri:tcJ;0, Ell 2(c^^j;dtc, lg 
[0099] 



± m m 




itStm^ ^ ^ >' ^ ^ X 

C *i mi 




1 0 5^0 


1 1 5^ 




0 . 2 8 


0 . 2 6 


0 . 2 1 


5ji- n ^ -;^n ^v'ifc ^ ( iowt%) 


0 . 2 8 


0.22 


0 . 18 


<lOwt%) 


0 , 2 8 


0,27 


0 . 2 7 



[0 10 0] ZcoZt-A-i^. jtH^Stt^J: 

[0101] mmm 1 9 . ii][ifiM4 1 c^i^ i^^-x 

^^>'S*vM-&V§M^m20^i^'Xbi; LTffl^^^fc, m 
2<7)lxyxbMt4*?iST. Xh°yrJ-h LJtf*. 8 0°C 
/'7 0^!j'■T•7°y'<.-^'&^fVV m2t0^yxbM^?^Jj!<; 
Lfz. mz. 10 5. 1 1 S^C/gO^^T'S^v-i^:/^ 



-^^ (MB) ^nw mm^m^n-ytz. x^i^ 

9 0#T-*rx c: ^: t J: "9 . Hi 2 t^-f" 

miOU-xXhyN°^'-y±tm20L-i^.XMii 
mm^m^kLfz. :S7*>(i.J^§A,^^^j;3 
. UStM 4 T-JFM L >^c#^ 0 . 2 4 // m-tf X<7; 1^ i^x 

[0102] 
[|ft7] 



-t Jl ?w 


h — V 






lost 


1 1 5 *t; 




0 . 2 4 


0 , 2 2 


0 , 19 


r ^ivyi:^-u+ (20wt%) 


0 . 2 4 


0 . 19 


0 . 15 


(lOwtW) 


0 . 2 4 


0 , 2 3 


0 . 2 3 



[0 1 0 3] >l<73^i;:6^^>, 2|s^BBi. t— Boc^b-K 
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[0104] ^5SPJ2 0 . H)Sitf?lJ2T1#/^mi iOV-yx 

:xVMn^mT. Xtyr?-hL?tfTVK ^V^T. 8 5 

"C/l 0#^T-TU<-^&ffV\ j|2C01^i^"-XhM*?f^ 
iSt. 1 1 5°C/9 0#T-S^j->'^'"'^-i? 

(MB) ^SRJtESrfi-^T'Co mmz^ X-^l^y 

^m^. ^mmmimmmL. m< i o 5°c/7 ofp 
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